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1. (15 points) Qé
An ideal spring of unstretched length 0.20 m is placed horizontally on a frictionless table as shown above. One
end of the spring is fixed and the other end is attached to a block of mass M = 8.0 kg. The 8.0 kg block is also
attached to a massless string that passes over a small frictionless pulley. A block of mass :ilh_z/-i_.g_kg hangs from
the other end of the string. When this spring-and-blocks system is in equilibrium. the length of the spring is
0.25 m and the 4.0 kg block is 0.70 | 0 above the floor.
Ql (a) On the figures below, draw fru-bodv diagrams showing and labeling the forces on each block when the
system is in equilibrium.
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ib} Calculate the tension in the string.
(e} Calculate the force constant of the spring.
The string is now cut at poinat P.
(d} Calculate the ime taken by the 4.0 kg block to hit the floor. ‘B
ie) Caleulate the frequency of oscillation of the 8.0 kg block. " ,\\("; Q<"
(f} Calculate the maximum speed atiained by the 8.0 kg block. BN & o o’;,«‘;
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4. (15 points) N

A ray of red light in air (4 = 650 nm )} is incident on a semicircular block of clear plastic (n = 1.51 for this light),
as shown above. The ray strikes the block at its center of curvature at an angle of incidence of 27°.
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(a) Part of the incident ray is reflected and part is refracted at the first interface.

i. Determine the angle of reflection at the first interface. Draw and label the reflected ray on the
diagram above. . _ o
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ii. Determine the angle of refraction at the first interface. Draw and label the refracted ray on the
diagram above. (\\S\ N @l =1, DN e,
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iti. Determine the speed of the light in the plastic block.

~ ¢ ?M
vz & - éﬁ'.%{—l:’— = (.94 x 107 ™ls
n bl
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iv. Determine the wavelength of the light in the plastic block.
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(b) The source of red light is replaced with one that produces blue light (2 = 450 nm ), for which the plastic

has a greater index of refraction than for the red light. Qualitatively describe what happens to the
reflected and refracted rays.
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(c) The semicircular block is removed and the blue light is directed perpendicularly through a double slit and
onto a screen. The distance between the slits is 0.15 mm, The slits are 1.4 m from the screen.
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1. On the diagram of the screen below, sketch the pattern of light that you should expect to see.
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1. Calculate the distance between two adjacent bright fringes.
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